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Description 

Background of the Invention 

[0001] This invention relates to a method for assess- 
ing the thickness of a measuring object, wherein light is 
emitted towards said object, and the intensity of the light 
transmitted through said object is measured. 
[0002] The invention also concerns a device for im- 
plementing the inventive method. 

Description of the Prior Art 

[0003] In the graphic industry, there is often a need of 
checking that a single sheet of paper at a time is being 
fed along a path in various machines. Such machines 
include collators, sorters, enveloping machines and in- 
serters. 

[0004] This check can be performed automatically by 
having the sheets pass between a light source and a 
light sensor arranged opposite thereto. When a sheet is 
located between the light source and the light sensor, it 
will absorb part of the light emitted by the light source, 
such that the intensity of the received light, i.e. the in- 
tensity of the light transmitted through the sheet, is lower 
than that of the emitted light. The size of the intensity 
reduction is, among other things, due to the thickness 
of the sheet. By comparing the intensity of the transmit- 
ted light with a reference value established in advance 
for a sheet of the type at issue, it is possible to determine 
the thickness of the sheet and thus decide whether the 
sheet really is a single sheet or whether two sheets have 
adhered to each other and are being conveyed together 
as if they were a single sheet. To be more specific, a 
single sheet is considered to have been located be- 
tween the light source and the light receiver during the 
measurement if the intensity of the transmitted light es- 
sentially agrees with the reference value, and the sheet 
is considered to have been double if the intensity value 
is approximately half of the reference value. 
[0005] This check is performed at one point on each 
sheet. Since the transmittance may vary over the sheet, 
for instance as a result of print, the check must, however, 
be carried out on one and the same spot on each sheet 
in order that the comparison with the reference value 
should give a reliable result. To this end, the thickness 
assessment is, as a rule, synchronised with the feeding 
of the path, for instance by making an assessment every 
time a transducer has detected a predetermined con- 
veyance of the path. In actual practice, however, the 
thickness assessment is often performed on different 
spots on the sheet, since the sheets when placed on the 
path may come to occupy different positions and be dif- 
ferently spaced apart. 

[0006] Even if one were to succeed in performing the 
check at one and the same point on all the sheets, one 
could, however, not be sure of obtaining correct results. 
The position of print, if any, on the sheet of paper may 



vary, such that a given spot on the paper is sometimes 
provided with print and sometimes not. Furthermore, a 
varying amount of pores and a varying fibre content of 
the sheets may give rise to variations of the intensity of 
5 the light transmitted, which bear no relation to the thick- 
ness. 

[0007] The problems described above are also en- 
countered elsewhere in industry, where one wishes to 
assess the thickness of a measuring object on the basis 
10 of the intensity of light transmitted through the object. 
The purpose of such a thickness assessment may, for 
instance, be to obtain an explicit value of the thickness 
of the measuring object, to check that the measuring ob- 
ject has a desired thickness, to determine the number 
'5 of sheetiike layers of the measuring object, or to check 
that the measuring object contains a desired number of 
layers. 

Summary of the Invention 

[0008] One object of the present invention thus is to 
provide a method and a device solving the problems 
mentioned above. 

[0009] Another object of the invention is to provide a 
method and a device yielding more accurate measuring 
results and reducing the risk of errors occurring in the 
check of the measuring objects. 
[0010] According to the invention, these objects are 
achieved by a method and a device having the distinc- 
tive features recited in the appended claims. 
[0011] The invention is based on the idea of trying to 
locate such spots on the measuring objects for perform- 
ing the thickness assessment as are compatible in so 
far as other transmittance-affecting parameters than the 
thickness are as similar as possible. 
[0012] These compatible spots may be found by 
measuring the intensity of the transmitted light at a plu- 
rality of points along the sheet and comparing the thus- 
obtained measurement curve with a previously deter- 
mined calibration curve, so as to identify at least one 
interval of the measurement curve within which the in- 
tensity varies in the same manner as within one interval 
of the calibration curve. These intervals are considered 
to be associated with compatible spots on the measur- 
ing sheet and the calibration sheet and are therefore 
used in the thickness assessment. Alternatively, one 
identifies at least one interval of the measurement curve 
that includes points having the highest (lowest) intensity 
in the measurement curve. The average value of the in- 
tensity in this interval is determined and compared with 
the average value of the intensity in at least one interval 
of the calibration curve, this interval including points 
having the highest (lowest) intensity in the calibration 
curve. 

Brief Description of the Drawings 
[0013] An embodiment of the invention will now be de- 
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scribed in more detail with reference to the accompany- 
ing drawings, in which 

Fig. 1 is a block diagram illustrating an embodiment 
of the device according to the invention; 5 
Fig. 2 is a diagram illustrating how compatible inter- 
vals are identified in a measurement curve and a 
calibration curve in a first mode of implementation 
of the invention; and 

Fig. 3 is a diagram analogous with that of Fig. 2 and 
illustrates how compatible intervals are identified in 
a measurement curve and a calibration curve in a 
second mode of implementation of the invention. 

Description of the Preferred Embodiment 

[0014] As appears from Fig. 1 , a device according to 
the invention comprises a light source 1 , a light sensor 
2, as well as electronic equipment for controlling the light 
source and assessing the thickness of the measuring 
object on the basis of the light received by the light sen- 
sor 2. The light source 1 may, for instance, consist of a 
light-emitting diode or the like, emitting light of a given 
wavelength. The light sensor 2 may consist of a light- 
sensitive semiconductor, such as a photodiode or a pho- 
totransistor. 

[0015] The light source 1 and the light sensor 2 are 
arranged opposite to each other, such that a measuring 
object A, for instance a sheet of paper, may pass be- 
tween them. The light sensor 2 is connected to an ana- 
log-to-digital converter 3, which in turn is connected to 
a signal-processing device, e.g. a digital low-pass filter 
4 another signal extraction element. The output of the 
filter 4 is connected to a sensor-controlling means 5 
which, via a digital-to-analog converter 6 and an ampli- 
fier 7, is connected to the light source 1 and is adapted 
to control the latter. 

[0016] The output of the filter 4 is further connected 
to a buffer 8 of FIFO type, from which the values are 
outputted in the same order as they are inputted. The 
output of the FIFO buffer is connected to an interval- 
identification means 9, which is adapted to identify one 
of more parts of a measurement curve that are to be 
used in the thickness assessment, where they are com- 
pared with one or more comparable parts of a previously 
determined calibration curve. The calibration curve is 
stored in a memory 10, which is connected to the iden- 
tification means 9. The buffer 8, the identification means 
9 and the memory 1 0 are all connected to a calculation 
means 11 adapted to calculate the average values of 
the identified intervals. This calculation means 1 1 is con- 
nected to a decision means which, on the basis of the 
average values calculated, decides whether the meas- 
uring object is, say, a single or a double sheet, whether 
the measuring 'object is too thin or too thick, or whether 
the measuring object comprises a desired number of 
sheetlike layers. Conveniently, all processing of the 
measurement values, as well as the sensor control, may 



be performed with the aid of a microcomputer, for which 
reason the blocks 4, 5 and 8-12 in Fig. 1 may be imple- 
mented with the aid of program modules. 
[0017] Here follows a description of how the device 
operates when used for checking that only one sheet at 
a time is conveyed along a path. 
[0018] When a transducer (not shown) disposed ad- 
jacent to the device driving the path emits a signal indi- 
cating that the path has been fed forwards to such an 
extent that a sheet should be located in a suitable posi- 
tion between the light source 1 and the light sensor 2, 
the sensor-controlling means 5 causes the light source 
1 to emit light pulses of a certain frequency and intensity 
during a given period. The time and the frequency have 
been so chosen that at least 100 measuring points are 
obtained along a measurement stretch of 5-1 0 cm. It 
should here be pointed out that the light need not be 
pulsed, but that use may also be made of continuous 
light. 

[0019] The light pulses are transmitted through the 
sheet A, which absorbs some of the light, and is received 
by the light sensor 2, the intensity of the received light 
pulses being thus lower than that of the emitted pulses. 
[0020] The received pulses are analog-to-digital con- 
verted by the analog-to-digital converter 3 and are then 
low-pass filtered by the digital filter 4 and stored in the 
buffer 8. 

[0021] As mentioned in the foregoing, the present in- 
vention is based on the idea of measuring the intensity 
of the transmitted light at a plurality of points along the 
sheet and comparing the thus-obtained measurement 
curve with a calibration curve, so as to identify at least 
one interval of the measurement curve corresponding 
to one interval of the calibration curve, thus ensuring that 
the thickness assessment is based on compatible val- 
ues of the intensity of the transmitted light. 
[0022] Before the device can be put to a specific use, 
it thus has to be suitably calibrated. In the application 
described here, a sheet of paper is fed through the de- 
vice, an operator checking manually that it is really just 
one sheet. A calibration curve for this sheet is estab- 
lished by determining the intensity of the transmitted 
light at a plurality of points along a calibration stretch on 
the sheet. Then, the calibration curve is stored in the 
memory 10. The calibration may, of course, be based 
on several sheets, in which case the average value of 
every point in the calibration curves established is used 
for creating the final calibration curve. 
[0023] When the intensity of the transmitted light has 
been determined for a plurality of points on a sheet and 
been stored in the buffer 8 in the form of a measurement 
curve, as described in the foregoing, the measurement 
curve is compared with the calibration curve by the iden- 
tification means 9. When the identification means 9 has 
identified an interval of points in the measurement curve 
within which the intensity of the transmitted light varies 
in the same manner as within an interval of the calibra- 
tion curve, these two intervals are considered to be as- 
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sociated with compatible parts of the sheet. It should be 
observed that these compatible parts need not be locat- 
ed on the same spot of the measuring sheet and the 
calibration sheet, but they are positioned in the same 
way in relation to print, coloured portions and the like, 
such that these parameters affect the calibration and the 
measurement in the same fashion. Thus, variations of 
the transmittance may be regarded to be due primarily 
to thickness variations. 

[0024] Thereafter, the average value of the intensity 
of the transmitted light is determined in the identified in- 
terval of the measurement curve as well as in the iden- 
tified interval of the calibration curve. (If no compatible 
intervals are found, the average values for the entire 
measurement curve and the entire calibration curve are 
determined.) Then, the two average values are com- 
pared with each other. If these values are essentially the 
same, only one sheet is considered to have passed be- 
tween the light source and the light sensor. If, however, 
the average value of the measuring object is approxi- 
mately half of the calibration average value, two sheets 
are considered to have passed the device, and an alarm 
is given, indicating the presence of a double sheet. Fi- 
nally, if the average value of the measuring object is 
much higherthan the calibration average value, the con- 
clusion is that no sheet was located in the device during 
the measurement, and an alarm is given, indicating the 
absence of a sheet. In the comparison, the quotient of 
the average values is suitably determined, such that the 
relative thickness of the measuring object in relation to 
the calibration object is obtained. 
[0025] Fig. 2 shows the intensity of the transmitted 
light as a function of the measuring points of a calibration 
curve P as well as a measurement curve Y. In the curves 
are indicated those intervals of measuring points that 
are regarded as compatible owing to similar variations 
of the light intensity. The length of these intervals may 
vary from one sheet to another and may, in rare cases, 
be identical with, respectively, the entire measurement 
stretch and the entire calibration stretch. In the example 
illustrated in Fig. 2, the average value of the intensity of 
the transmitted light in the interval of the measurement 
curve is half of the corresponding average value for the 
calibration curve, the conclusion being that a double 
sheet has passed the device when the measurement 
curve was established. 

[0026] The method described above of finding com- 
patible intervals of the measurement curve and the cal- 
ibration curve is primarily intended to be used in appli- 
cations where the position of the measuring object on 
the path and the position of print or the like vary but to 
a small extent in the lateral direction, such that the "pat- 
terns" found along the measurement stretches on the 
measuring objects and along the calibration stretch on 
the calibration object are approximately the same. 
[0027] Fig. 3 illustrates a method suited for use when 
the lateral variations are considerable and it therefore is 
difficult to find intervals of the calibration curve and the 



measurement curve where the intensity varies in a sim- 
ilar fashion. In this method, the thickness assessment 
is based on those parts of the measurement curve and 
the calibration curve that correspond to spots on, re- 
5 spectively, the measuring object and the calibration ob- 
ject where there is no print. In the case of a white sheet 
with print on it, the thickness assessment involves the 
white parts of the sheet. In order to identify one or more 
intervals of the measurement curve corresponding to 

io white parts of the sheet, a predetermined number of 
points of the highest intensity, for instance 10% of the 
number of measuring points, can be identified in the 
measurement curve Y, as illustrated in Fig. 3. Thereaf- 
ter, the average value of these identified points is deter- 

*5 mined and compared with the average value of the 
same number of points having the highest: intensity in 
the calibration curve P, so as to assess the thickness of 
the measuring object. Alternatively, all the points in the 
measurement curve having an intensity exceeding a 

20 predetermined threshold value can be identified, and 
the average value of the intensity at these points can be 
compared with the average value of the intensity at cor- 
responding points in the calibration curve, so as to as- 
sess the thickness of the measuring object. 

25 [0028] In the case with light print on a dark back- 
ground, use is, of course, made of the points of the low- 
est intensity instead of those of the highest intensity. 
[0029] When a whole set of sheets is printed with the 
same print, the intensity of the print may come to vary 

30 within the set. For instance, the print may become grad- 
ually weaker. Furthermore, the material of which a set 
of measuring objects is made may vary. In order to pre- 
vent that such, often slow variations of parameters af- 
fecting the transmittance of the measuring object give 

35 rise to errors in the measurement operation, the calibra- 
tion curve may advantageously be updated as the 
measurement proceeds. 

[0030] Such updating may be performed in the follow- 
ing manner. When an object has been measured and it 

40 has been established that the object consists of a single 
sheet, as desired, the difference between the average 
value of the measurement interval and the average val- 
ue of the calibration interval is determined. Then, the 
whole calibration curve is parallel-offset by, for instance, 

45 half of the difference between the two average values. 
[0031] Anotherproblem encountered in devices of the 
type described above is the difficulty of finding light sen- 
sors that are linear within a large area and thus are able 
to measure with high accuracy objects made from dif- 

so ferent materials and having different thicknesses. In or- 
der to solve this problem, use is, according to the inven- 
tion, made of a sensor that is linear within a smaller area, 
and one instead varies the intensity of the light source, 
such that the intensity of the transmitted light is at all 

55 times located within the linear area of the receiver. To 
this end, the sensor-controlling means 5 is adapted to 
receive the output signal from the filter 4 and to control, 
via the digital-to-analog converter 6 and the amplifier 7, 
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the intensity of the light emitted by the light source 1 as 
a function of the intensity received by the light sensor 2. 
[0032] When the intensity of the emitted light is not 
constant, it is, of course, impossible to compare the 
measurement curve and the calibration curve directly, 
but every point of the two curves first has to be normal- 
ised with respect to the intensity of the light emitted 
when with respect to the intensity of the light emitted 
when the point was recorded. 
[0033] In the above embodiment of the inventive de- 
vice, the thickness assessment is synchronised with the 
feeding of the path, and the light source 1 only emits 
light pulses during a predetermined measuring period. 
Alternatively, the device may detect the front edge of 
every sheet passing through it. For this purpose, the 
light source 1 continuously emits light pulses, and the 
front edges of the sheets are detected when the intensity 
of the received light suddenly falls below that of the emit- 
ted light. When the front edge of a sheet has been de- 
tected, the device preferably waits for a certain time be- 
fore recording the measurement curve. By detecting a 
predetermined alteration of the intensity of the received 
light, the device may also in some cases find a given 
spot on a measuring object where the thickness is to be 
measured. 

[0034] When calibrating the inventive device in view 
of a specific application, or when continuously updating 
the calibration curve, the device automatically checks 
that the calibration curve is located within a measure- 
ment area that it is capable of processing. If need be, it 
also verifies that the double-sheet check, the check on 
too-thick material, the check on the absence of a sheet, 
or the check on too-thin material may be performed. If 
any intended check cannot be carried out, the device 
automatically switches this function off. This may be an 
advantage, for instance when several stations are to be 
checked separately and one station is not used for the 
time being. If so, the device need not be switched off, 
but it is calibrated for "no sheet", which means that it will 
give an alarm only if a sheet passes it. 
[0035] The above description focuses on a mode of 
implementation, in which the method and the device ac- 
cording to the invention are used for checking that: only 
one sheet at a time is fed on a path. 
[0036] However, the method and the device accord- 
ing to the invention may also be used for e.g. checking 
that another predetermined number of sheets at a time 
are fed on the path; assessing whether the thickness of 
a measuring object falls within a desired interval, which 
can be defined on the basis of the relative thickness; 
determining an explicit value of the thickness of the 
measuring object, which however requires that the 
thickness of the calibration object is known; or explicitly 
determining the number of sheets or sheetlike layers of 
a measuring object. 



Claims 

1 . A method for assessing the thickness of a measur- 
ing object, wherein light is emitted towards said ob- 

5 ject, and the intensity of the light transmitted 
through said object is measured, characterised by 
determining a measurement curve (Y) ; which rep- 
resents the intensity, along a measurement stretch 
on said object, of the light transmitted through said 

10 object; identifying at least one interval of the meas- 
urement curve; and comparing the intensity in the 
identified interval with the intensity in a correspond- 
ing interval of a calibration curve (P), which repre- 
sents the intensity of light that has been transmitted 

'5 through a calibration object along a calibration 
stretch, in order to asses the thickness of the meas- 
uring object, whereby the identified interval of the 
measurement curve and the corresponding interval 
of the calibration curve represent comparable parts 

20 of the measuring object and the calibration object. 

2. A method as claimed in claim 1 , characterised in 
that the interval of the measurement curve is iden- 
tified by identifying a predetermined number of 

25 points in the measurement curve having either the 
highest or the lowest intensity. 

3. A method as claimed in claim 1 , characterised in 
that the interval of the measurement curve is iden- 

30 tiftedby identifying those points in the measurement 
curve whose intensity either exceeds or falls below 
a predetermined threshold value. 

4. A method as claimed in claim 1 , characterised in 
35 that the interval of the measurement curve is iden- 
tified by identifying an interval within which the in- 
tensity variations substantially agree with the inten- 
sity variations within an interval of the calibration 
curve. 

40 

5. A method as claimed in any one of the preceding 
claims, characterised in that the assessment of 
the thickness of the measuring object comprises the 
step of determining an explicit value of the thickness 

45 of the measuring object or an explicit value of the 
number of sheetlike layers of said object. 

6. A method as claimed in any one of claims 1 -4, char- 
acterised in that the assessment of the thickness 

so of the measuring object comprises the step of as- 
sessing whether said thickness falls within a de- 
sired interval or whether the number of sheetlike 
layers of said object is the desired number. 

55 7. a method as claimed in any one of the preceding 
claims, characterised in that the assessment of 
the thickness of the measuring object comprises the 
step of assessing whether the measuring object is 
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too thin or too thick, and that, when establishing the 
calibration curve, a check is performed on whether 
a measurement curve for a too-thick or too-thin 
measuring object will fall within a predetermined 
measurement area and, if this is not so, the corre- 
sponding assessment is not carried out. 

8. A method' as claimed in any one of the preceding 
claims, characterised in that, when assessing the 
thickness of said measuring object, the average val- 
ue of the intensity of the transmitted light is calcu- 
lated in said interval of the measurement curve and 
compared with the average value of the intensity of 
the transmitted light in said interval of the calibration 
curve. 

9. A method as claimed in claims 6 and 8, character- 
ised in that, if said thickness or said number is 
found to agree with the desired thickness or 
number, the level of the calibration curve is altered 
as a function of the difference between said average 
values for the calibration curve and the measure- 
ment curve in order to produce a continuous cali- 
bration. 

10. A method as claimed in any one of the preceding 
claims, characterised in that the intensity of the 
transmitted tight is determined at 100 points at the 
least along the measurement stretch and the cali- 
bration stretch. 

11. A method as claimed in any one of preceding 
claims, characterised in that the intensity of the 
emitted light is adjusted as a function of the intensity 
of the transmitted light, and that the measurement 
curve and the calibration curve are normalised with 
respect to the intensity of the emitted light. 

12. A method as claimed in any one of the preceding 
claims, characterised in that the presence of a 
measuring object or of a predetermined spot on said 
object is detected by locating a predetermined var- 
iation of the intensity of the received light, 

13. A device for assessing the thickness of a measuring 
object, comprising a light source (1) and a light sen- 
sor (2), which are disposed opposite to one another 
and are spaced apart to enable the passage of a 
measuring object (A) therebetweeen, character- 
ised by a first memory means (10) for storing a cal- 
ibration curve representing the intensity of the light 
that has been transmitted through a calibration ob- 
ject along a calibration stretch, a second memory 
means (8) for storing a measurement curve repre- 
senting the intensity of light that is received by the 
light sensor (2) during a measurement period along 
a measurement stretch on said object, and compar- 
ing means (9) for comparing the intensity in one in- 



terval of the measurement curve with the intensity 
in a corresponding interval of the calibration curve. 

14. A device as claimed in claim 13, characterised by 

5 means (5-7) for adjusting the intensity of the light 
source (1 ) as a function o: E the intensity of the light 
received by the light sensor (2). 



10 Patentanspruche 

1. Verfahren zum Bewerten der Dicke eines Messob- 
jektes, bei dem Licht auf das Objekt zu emittiert wird 
und die Intensitat des durch das Objekt hindurch- 
gelassenen Lichtes gemessen wird, dadurch ge- 
kennzeich net, dass eine Messkurve (Y) , die die In- 
tensitat des durch das Objekt hindurchgetassenen 
Lichtes auf einem Messabschnitt an dem Objekt 
darstellt, bestimmt wird, wenigstens ein Interval! der 
Messkurve gekennzeichnet wird und die Intensitat 
in dem gekennzeichneten Intervall mit der Intensitat 
in einem entsprechenden Intervall einer Eichkurve 
(P) verglichen wird, die die Intensitat des durch ein 
Eichobjekt hindurchgelassenen Lichtes auf einem 
Eichabschnitt darstellt, urn die Dicke des Messob- 
jektes zu bewerten, wobei das gekennzeichnete In- 
tervall der Messkurve und das entsprechende Inter- 
val! der Eichkurve vergleichbare Teile des Messob- 
jektes und des Eichobjektes darstellen. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass das Interval! der Messkurve ge- 
kennzeichnet wird, indem eine vorgegebene An- 
zahl von Punkten der Messkurve gekennzeichnet 
wird, die entweder die hochste oder die niedrigste 
Intensitat haben. 

3. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass das Interval! der Messkurve ge- 
kennzeichnet wird, indem die Punkte der Messkur- 
ve gekennzeichnet werden, deren Intensitat entwe- 
der uber oder unter einem vorgegebenen Schwel- 
lenwert liegt. 

4. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass das Intervall der Messkurve ge- 
kennzeichnet wird, indem ein intervall gekenn- 
zeichnet wird, in dem die Intensitatsschwankungen 
im wesentlichen mit den Intensitatsschwankungen 
in einem Intervall der Eichkurve ubereinstimmen. 

5. Verfahren nach einem der vorangehenden Ansprii- 
che, dadurch gekennzeichnet, dass die Bewer- 
tung der Dicke des Messobjektes den Schritt des 
Bestimmens einens expliziten Wertes der Dicke 
des Messobjektes oder eines expliziten Wertes der 
Anzahl blattartiger Schichten des Objektes um- 
fasst. 
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6. Verfahren nach einem der Anspruche 1 - 4, da- 
durch gekennzeichnet, dass die Bewertung der 
Dicke des Messobjektes den Schritt umfasst, bei 
dem bewertet wird, ob die Dicke in einem ge- 
wunschten Intervall liegt, Oder ob die Anzahl der 
blattartigen Schtchten die gewunschte Anzahl ist. 

7. Verfahren nach einem der vorangehenden Anspru- 
che, dadurch gekennzeichnet, dass die Bewer- 
tung der Dicke des Messobjetkes den Schritt um- 
fasst, bei dem bewertet wird, ob das Messobjektzu 
dunn oderzu dick ist, und dass, wenn die Eichkurve 
festgelegt wird, gepriiftwird, ob eine Messkurve fur 
ein zu dickes oderzu dunnes Messobjekt in einem 
vorgegebenen Messbereich liegt, und, wenn dies 
nicht der Fall ist, die entsprechende Bewertung 
nicht ausgefuhrt wird. 



jektes, die eine Lichtquelle (1) und einen Lichtsen- 
sor (2) umfaftt, die einander gegenuber angeordnet 
und voneinander beabstandet sind, urn das Hin- 
durchtreten eines Messobjektes (A) zwischen ih- 
5 nen zu ermoglichen, gekennzeichnet durch eine 
erste Speichereinrichtung (10), die eine Eichkurve 
speichert, die die Intensitat des Lichtes darstellt, 
das durch ein Eichobjekt auf einem Eichabschnitt 
hindurchgelassen wird, eine zweite Speicherein- 
10 richtung (8), die eine Messkurve speichert, die die 
Intensitat von Licht darstellt, das von dem Lichtsen- 
sor (2) wahrend einer Messperiode auf einem 
Messbabschnitt an dem Objekt empfangen wird, 
sowie eine Vergleichseinrichtung (9), die die Inten- 
ds sitat in einem Intervall der Messkurve mit der Inten- 
sitat in einem entsprechenden Intervall der Eichkur- 
ve vergleicht. 



8. Verfahren nach einem der vorangehenden Anspru- 
che, dadurch gekennzeichnet, dass, wenn die die 20 
Dicke des Messobjektes bewertet wird, der Durch- 
schnittswert der Intensitat des durchgelassenen 
Lichtes in dem Intervall der Messkurve berechnet 
und mit dem Durchschnittswert der Intensitat des 
durchgelassenen Lichtes in dem Intervall der Eich- 25 
kurve verglichen wird. 

9. Verfahren nach den Anspruchen 6 und 8, dadurch 
gekennzeichnet, dass, wenn sich erweist, dass 

die Dicke Oder die Anzahl mit der gewunschten Dik- 30 
ke bzw. Anzahl ubereinstimmt, der Pegel der Eich- 
kurve in Abhangigkeit von der Differenz zwischen 
den Durchschnittswerten fur die Eichkurve und fur 
die Messkurve verandert wird, urn eine kontinuier- 
liche Eichung zu bewirken. 35 

10. Vertahren nach einem der vorangehenden Anspru- 
che, dadurch gekennzeichnet, dass die Intensitat 
des durchgelassenen Lichtes an 100 Punkten we- 
nigstens auf dem Messabschnitt und dem Eichab- *o 
schnitt bestimmt wird. 

11. Verfahren nach einem der vorangehenden Anspru- 
che, dadurch gekennzeichnet, dass die Intensitat 
des emittierten Lichtes in Abhangigkeit von der In- *s 
tensitat des durchgelassenen Lichtes reguliert wird, 
und dass die Messkurve und die Eichkurve in Bezug 

auf die Intensity des emittierten Lichtes normiert 
werden. 

50 

12. Verfahren nach einem der vorangehenden Anspru- 
che, dadurch gekennzeichnet, dass das Vorhan- 
densein eine Messobjektes Oder eines vorgegebe- 
nen Punktes auf dem Objekt durch Lokalisieren ei- 
ner vorgegebenen Schwankung der Intensitat des ss 
empfangenen Lichtes erfasst wind. 

13. Vorrichtung zum Bewerten der Dicke vines Messob- 



14. Vorrichtung nach Anspruch 13, gekennzeichnet 
durch Einrichtungen (5-7), mit denen die Intensitat 
der Lichtquelle (1) in Abhangigkeit von der Intensi- 
tat des von dem Lichtsensor (2) empfangenen Lich- 
tes reguliert wird. 



Revendicatlons 

1. Precede devaluation de l'§paisseur d'un objet de 
mesure, dans lequel de la lumtere est 6mise vers 
I'objet, et Tintensite de la lumiere transmise par Tob- 
jet est mesuree, caracterise par la determination 
d'une courbe de mesure (Y) qui represente Tinten- 
site, le long d'un trajet de mesure de I'objet, de la 
lumiere transmise par I'objet, par Identification d'au 
moins un intervalle de la courbe de mesure, et par 
la comparison de Tintensite dans I'intervalle iden- 
tify & ('intensity d'un intervalle correspondant d'une 
courbe d'etalonnage (P) qui represente Tintensite 
de la lumifere qui a 6t6 transmise par un objet d'6ta- 
lonnage le long d'un trajet d'etalonnage, afin que 
T6paisseur de I'objet de mesure soit §valuee, d'une 
mani&re telle que I'intervalle identify de la courbe 
de mesure et I'intervalle correspondant de la courbe 
d'etalonnage repr6sentent des parties compara- 
bles de I'objet de mesure et de Tobjet d'etalonnage. 

2. Proc6de selon la revendication 1 , caracterise en 
ce que I'intervalle de la courbe de mesure est iden- 
tify par identification d'un nombre predetermine de 
points de la courbe de mesure ayant Tintensite la 
plus eievee ou la plus faible. 

3. Procede selon la revendication 1 , caracterise en 
ce que I'intervalle de la courbe de mesure est iden- 
tify par identification des points de la courbe de me- 
sure dont Tintensite depasse une valeur de seuil 
predeterminee ou tombe au-dessous d'une telle va- 
leur predeterminee de seuil. 
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4. Proc6de selon ta revendication 1 , caracterise en 
ce que I'intervalle de la courfoe de mesure est iden- 
tify par identification d'un intervalle dans lequel les 
variations d'intensite correspondent pratiquement 
aux variations d'intensite dans un intervalle de la 
courbe d'etalonnage. 

5. Precede selon Tune quelconque des revendications 
precedentes, caracterise en ceque revaluation de 
I'epaisseur de I'objet de mesure comprend I'etape 
de determination d'une valeur explicite de l'6pais- 
seur de I'objet de mesure ou d'une valeur explicite 
du nombre de couches analogues a des feuilles de 
I'objet. 

6. Procede selon Tune quelconque des revendications 
1 a 4, caracterise en ce que revaluation de I'epais- 
seur de I'objet de mesure comprend I'etape deva- 
luation du fait que I'epaisseur est comprise dans un 
intervalle voulu ou du fait que le nombre de couches 
analogues a des feuilles de I'objet est le nombre 
voulu. 

7. Procede selon f'une quelconque des revendications 
precedentes, caracterise en ceque revaluation de 
I'epaisseur de I'objet de mesure comprend I'etape 
devaluation du fait que I'objet de mesure est trop 
mince ou trop epais, et en ce que, lors de Petablis- 
sement de la courbe d'etalonnage, une verification 
determine le fait que la courbe de mesure d'un objet 
de mesure trop epais ou trop mince est comprise 
dans une zone predeterminee de mesure et, dans 
te cas contraire, ('evaluation correspondante n'est 
pas executee. 

8. Procede selon i'une quelconque des revendications 
precedentes, caracterise en ce que, lors de reva- 
luation de repaisseurde I'objet de mesure, la valeur 
moyenne de I'intensite de la lumiere transmise est 
calcuiee dans ledit intervalle de la courbe de mesu- 
re et est comparee a la valeur moyenne de I'inten- 
site de la lumiere transmise dans I'intervalle de la 
courbe d'etalonnage. 

9. Procede selon les revendications 6 et 8, caracteri- 
se en ce que, lorsque I'epaisseur ou le nombre est 
determine en accord avec I'epaisseur ou le nombre 
voulu, le niveau de la courbe d'etalonnage est mo- 
difie en fonction de la difference entre les valeurs 
moyennes de la courbe d'etalonnage et de ia cour- 
be de mesure pour ia production d'un etalonnage 
continu. 

10. Procede selon i'une quelconque des revendications 
precedentes, caracterise en ce que I'intensite de 
la lumiere transmise est determinee a cent points 
au moins le long du trajet de mesure et du trajet 
d'etalonnage. 



1 1 . Procede selon I'une quelconque des revendications 
precedentes, caracterise en ce que I'intensite de 
la lumiere emise est ajustee en fonction de I'inten- 
site de la lumiere transmise, et en ce que la courbe 

5 de mesure et la courbe d'etalonnage sont normali- 
sees par rapport a I'intensite de la lumiere emise. 

12. Procede selon I'une quelconque des revendications 
precedentes, caracterise en ce que la presence 

w d'un objet de mesure ou d'une tache predeterminee 
sur I'objet est detectee par localisation d'une varia- 
tion predeterminee de I'intensite de la lumiere re- 
$ue. 

15 13. Appareil devaluation de I'epaisseur d'un objet de 
mesure, comprenant une source lumineuse (1) et 
un capteur de lumiere (2) qui sont disposes I'un en 
face de ('autre et sont separes pour permettre le 
passage entre eux d'un objet de mesure (A), carac- 
20 terise par un premier dispositif de me mo ire (10) 
destine a conserver une courbe d'etalonnage repre- 
sentant I'intensite de la lumiere qui a ete transmise 
par un objet d'etalonnage le long d'un trajet d'eta- 
lonnage, un second dispositif de memoire (6) des- 
25 tine a conserver une courbe de mesure qui repre- 
sente I'intensite de la lumiere qui est regue par le 
capteur de lumiere (2) pendant une periode de me- 
sure le long d'un trajet de mesure sur I'objet, et un 
dispositif (9) de comparaison destine a comparer 
30 i'intensite dans un intervalle de ia courbe de mesure 
a I'intensite d'un intervalle correspondant de la 
courbe d'etalonnage. 

14. Appareil selon la revendication 13, caracterise par 
35 un dispositif (5-7) d'ajustement de I'intensite de la 
source lumineuse (1 ) en fonction de i'intensite de ta 
lumiere recue par le capteur de lumiere (2). 
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